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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

UNION ELECTRIC COMPANY 

CALLAWAY PLANT, UNIT 1 

DOCKET NO. STN 50-483 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 35 
License No. NPF-30 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment filed by Union Electric Company 
(UE, the licensee) dated March 31, 1987, as supplemented by letters 
dated April 21, September 18, October 2, October 23 and November 13, 
1987, complies with the standards and requirements of the Atomic 
Energy Act of 1954, as amended (the Act), and the Commission's rules 
and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, 
the provisions of the Act, and the rules and regulations of the 
Commission; 

C. There is reasonable assurance (i) that the activities authorized by 
this amendment can be conducted without endangering the health and 
safety of the public, and (ii) that such activities will be conducted 
in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 
of the Commission's regulations and all applicable requirements have 
been satisfied.  

2. Accordingly, Facility Operating License No. NPF-30 is amended by changes 
to the Technical Specifications as indicated in the attachment to this 
license amendment, and by amending paragraphs 2.C.(1) and 2.C.(2) to read 
as follows: 

(1) Maximum Power Level 

UE is authorized to operate the facility at reactor core power 
levels not in excess of 3565 megawatts thermal (100% power) in 
accordance with the conditions specified herein and inAttach
ment 1 to this license. The preoperational tests, startup tests 
and other items identified in Attachment 1 to this license shall 
be completed as specified. Attachment 1 is hereby incorporated 
into this license.  
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(2) Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No.35 , and the Environmental Protection Plan 
contained in Appendix B, both of which are attached hereto, are 
hereby incorporated into the license. UE shall operate the facility 
in accordance with the Technical Specifications and the Environmental 
Protection Plan.  

3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Thomas E. Murley 1 o 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: March 30, 1988



ATTACHMENT TO LICENSE AMENDMENT NO. 3 5

OPERATING LICENSE NO. NOF-30 

DOCKET NO. 50-483 

Revise Appendix A Technical Specifications by removing the pages Identified 
below and inserting the enclosed pages. The revised pages are identified by 
the captioned amendment number and contain marginal lines indicating the area 
of change. Corresponding overleaf pages are provided to maintain document 
completeness.  

REMOVE INSERT 

I I 
II II 
1-2 1-2 
1-3 1-3 
1-4 1-4 
1-5 1-5 
1-6 1-6 
1-7 1-7 
2-2 2-2 
2-8 2-8 
2-10 2-10
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1.0"' DEFINITIONS 

The defined terms of this section appear in capitalized type and are applicable 
throughout these Technical Specifications.  

ACTION 

1.1 ACTION shall be that part of a Technical Specification which prescribes 
remedial measures required under designated conditions.  

ACTUATION LOGIC TEST 

1.2 An ACTUATION LOGIC TEST shall be the application of various simulated 
input combinations in conjunction with each possible interlock logic state and 
verification of the required logic output. The ACTUATION LOGIC TEST shall 
include a continuity check, as a minimum, of output devices.  

ANALOG CHANNEL OPERATIONAL TEST 

1.3 An ANALOG CHANNEL OPERATIONAL TEST shall be the injection of a simulated 
signal into the channel as close to the sensor as practicable to verify 
OPERABILITY of alarm, interlock and/or trip functions. The ANALOG CHANNEL
OPERATIONAL TEST shall include adjustments, as necessary, of the alarm, inter
lock and/or Trip Setpoints such that the Setpoints are within the required 
range and accuracy.  

AXIAL FLUX DIFFERENCE 

1.4 AXIAL FLUX DIFFERENCE shall be the difference in normalized flux signals 
between the top and bottom halves of a two section excore neutron detector.  

CHANNEL CALIBRATION 

1.5 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the 
channel such that it responds within the required range and accuracy to known 
values of input. The CHANNEL CALIBRATION shall encompass the entire channel 
including the sensors and alarm, interlock and/or trip functions and may be 
performed by any series of sequential, overlapping, or total channel steps 
such that the entire channel is calibrated.  

CHANNEL CHECK 

1.6 A CHANNEL CHECK shall be the qualitative assessment of channel behavior 
during operation by observation. This determination shall include, where 
possible, comparison of the channel indication and/or status with other 
indications and/or status derived from independent instrument channels 
measuring the same parameter.

CALLAWAY - UNIT 1 1-1



DEFINITIONS 

CONTAINMENT INTEGRITY 

1.7 CONTAINMENT INTEGRITY shall exist when: 

a. All penetrations required to be closed during accident conditions 
are either: 

1) Capable of being closed by an OPERABLE containment automatic 
isolation valve system, or 

2) Closed by.manual valves, blind flanges, or deactivated automatic 
valves secured in their closed positions, except as provided in 
Table 3.6-1 of Specification 3.6.3.  

b. All equipment hatches are closed and sealed, 

c. Each air lock is in compliance with the requirements of Specification 
3.6.1.3.  

d. The containment leakage rates are within the limits of Specification 
3.6.1.2, and 

e. The sealing mechanism associated with each penetration (e.g., welds, 
bellows, or O-rings) is OPERABLE.  

CONTROLLED LEAKAGE 

1.8 CONTROLLED LEAKAGE shall be that seal water flow from the reactor coolant 
pump seals.  

CORE ALTERATION 

1.9 CORE ALTERATION shall be the movement or manipulation of any component 
within the reactor vessel with the vessel head removed and fuel in the vessel.  
Suspension of CORE ALTERATION shall not preclude completion of movement of a 
component to a safe conservative position.  

DOSE EQUIVALENT 1-131 

1.10 DOSE EQUIVALENT 1-131 shall be that concentration of 1-131 (microCurie/gram)l 
which alone would produce the same thyroid dose as the quantity and isotopic 
mixture of 1-131, 1-132, 1-133, 1-134, and 1-135 actually present. The thyroid 
dose conversion factors used for this calculation shall be those listed in 
Table III of TID-14844, "Calculation of Distance Factors for Power and Test 
Reactor Sites."

Amendment No. $,35CALLAWAY - UNIT 1 1-2



DEFINITIONS

S- AVERAGE DISINTEGRATION ENERGY 

1.11 E shall be the average (weighted in proportion to the concentration of 
each radionuclide in the reactor coolant at the time of sampling) of the sum 
of the average beta and gamma energies per disintegration (in MeV) for isotopes, 
other than iodines, with half-lives greater than 15 minutes, making up at 
least 95% of the total noniodine activity in the coolant.  

ENGINEERED SAFETY FEATURES RESPONSE TIME 

1.12 The ENGINEERED SAFETY FEATURES (ESF) RESPONSE TIME shall be that time 
interval from when the monitored. parameter exceeds its ESF Actuation Setpoint 
at the channel sensor until the ESF equipment is capable of performing its 
safety function (i.e., the valves travel to their required positions, pump 
discharge pressures reach-their required values, etc.). Times shall include 
diesel generator starting and sequence loading delays where applicable.  

FREQUENCY NOTATION 

1.13 The FREQUENCY NOTATION specified for the performance of Surveillance 
Requirements shall correspond to the intervals defined in Table 1.1.  

IDENTIFIED LEAKAGE 

1.14 IDENTIFIED LEAKAGE shall be: 

a. Leakage (except CONTROLLED LEAKAGE) into closed systems, such as 
pump seal or valve packing leaks that are captured and conducted to 
a sump or collecting tank, or 

b. Leakage into the containment atmosphere from sources that are both 
specifically- located and known either not to interfere with the 
operation of Leakage Detection Systems or not to be PRESSURE BOUNDARY 
LEAKAGE, or 

c. Reactor Coolant System leakage through a steam generator to the 
Secondary Coolant System.  

MASTER RELAY TEST 

1.15 A MASTER RELAY TEST shall be the energization of each master relay and 
verification of OPERABILITY of each relay. The MASTER RELAY TEST shall include 
a continuity check of each associated slave relay.  

MEMBER(S) OF THE PUBLIC 

1.16 MEMBER(S) OF THE PUBLIC shall include all persons who are not occupa
tionally associated with the plant. This category does not include employees 
of the licensee, its contractors or vendors. Also excluded from this category 
are persons who enter the site to service equipment or to make deliveries.  
This category does include persons who use portions of the site for recrea
tional, occupational, or other purposes not associated with the plant.

Amendment No. 10, 35CALLAWAY - UNIT I 1-3



DEFINITIONS 

OFFSITE DOSE CALCULATION MANUAL 

1.17 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology 
and parameters used in the calculation of offsite doses due to radioactive 
gaseous and liquid effluents, in the calculation of gaseous and liquid effluent 
monitoring Alarm/Trip Setpoints, and in the conduct of the Environmental 
Radiological Monitoring Program.  

OPERABLE - OPERABILITY 

1.18 A system, subsystem, train, component or device shall be OPERABLE or 
have OPERABILITY when it is capable of performing its specified function(s), 
and when all necessary attendant instrumentation, controls, electrical power, 
cooling or seal water, lubrication or other auxiliary equipment that are 
required for the system, subsystem, train, component, or device to perform its 
function(s) are also capable of performing their related support function(s).  

OPERATIONAL MODE - MODE 

119 An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive 
combination of core reactivity condition, power level, and average reactor 
coolant temperature specified in Table 1.2.  

PHYSICS TESTS 

1.2.0 PHYSICS TESTS shall be those tests performed to measure the fundamental 
nuclear characteristics of the core and related instrumentation: (1) described 
-in Chapter 14.0 of the FSAR, or (2) authorized under the provisions of 
-10 CFR 50.59, or (3) otherwise approved by the Commission.  

PRESSURE BOUNDARY LEAKAGE 

1.21 PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam generator tube 
leakage) through a nonisolable fault in a Reactor Coolant System component 
body, pipe wall, or vessel wall.  

PROCESS CONTROL PROGRAM 

1.22 The PROCESS CONTROL PROGRAM shall contain the current formula, sampling, 
analyses, tests, and determinations to be made to ensure that the processing 
and packaging of solid radioactive wastes based on demonstrated processing of 
actual or simulated wet solid wastes will be accomplished in such a way as to 
assure compliance with 10 CFR Part 20, 10 CFR Part 71 and Federal and State 
regulations, burial ground requirements, and other requirements governing 
the disposal of the radioactive waste.  

PURGE - PURGING 

1.23 PURGE or PURGING shall be any controlled process-of discharging air or 
gas from a confinement, to maintain temperature, pressure, humidity, concentra
tion or other operating condition, in such a manner that replacement air or 
gas is required to purify the confinement.

Amendment No./;5, 35CALLAWAY - UNIT 1 1-4



DEFINITIONS 

QUADRANT POkIER TILT RATIO 

1.24 QUADRANT POWER TILT RATIO shall be the ratio of the maximum upper excore 
detector calibrated output to the average of the upper excore detector cali
brated outputs, or the ratio of the maximum lower excore detector calibrated 
output to the average of the lower excore detector calibrated outputs, which
ever is greater. With one excore detector inoperable, the remaining three 
detectors shall be used for computing the average.  

RATED THERMAL POWER 

1.25 RATED THERMAL POWER shall be a total core heat transfer rate to the 
reactor coolant of 3565 MWt.  

REACTOR TRIP SYSTEM RESPONSE TIME 

1.26 The REACTOR TRIP SYSTEM RESPONSE TIME shall be the time interval from 
when the monitored parameter exceeds its Trip Setpoint at the channel sensor 
until loss of stationary gripper coil voltage.  

REPORTABLE EVENT 

1.27 A REPORTABLE EVENT shall be any of those conditions specified in 
Section 50.73 to 10 CFR Part 50.  

RESTRICTED AFD OPERATION 

1.28 RESTRICTED AFD OPERATION (RAFDO) limits the AXIAL FLUX DIFFERENCE (AFD) 
to a +3% target band about the target flux difference and restricts power 
levels to between APLND and either APLRAFDO or 100% RATED THERMAL POWER, 
whichever is less. APLND and APLRAFDO are defined in Specifications 3.2.1 
and 4.2.2.3, respectively. RAFDO may be entered at the discretion of the 
licensee.  

SHUTDOWN MARGIN 

1.29 SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by which 
the reactor is subcritical or would be subcritical from its present condition 
assuming all full-length rod cluster assemblies (shutdown and control) are 
fully inserted except for the single rod cluster assembly of highest reactivity 
worth which is assumed to be fully withdrawn.  

SITE BOUNDARY 

1.30 The SITE BOUNDARY shall be that line beyond which the land is neither 
owned, nor leased, nor otherwise controlled by the licensee.  

SLAVE RELAY TEST 

1.31 A SLAVE RELAY TEST shall be the energization of each slave relay and 
verification of OPERABILITY of each relay. The SLAVE RELAY TEST shall include 
a continuity check, as a minimum, of associated testable actuation devices.

Amendment No. 15, ?P, 35CALLAWAY - UNIT I 1-5



DEFINITIONS 

SOLIDIFICATION 

1.3.2 SOLIDIFICATION shall be the conversion of wet wastes into a form that 
meets shipping and burial ground requirements.  

SOURCE CHECK 

1.33 A SOURCE CHECK shall be the qualitative assessment of channel response 
when the channel sensor is exposed to a source of increased radioactivity.  

STAGGERED TEST BASIS 

1.34 A STAGGERED TEST BASIS shall consist of: 

a. A test schedule for n systems, subsystems, trains, or other 
designated components obtained by dividing the specified test 
interval into n equal subintervals, and 

b. The testing of one system, subsystem, train or other designated 

component at the beginning of each subinterval.  

THERMAL POWER 

1.35 THERMAL POWER shall be the total core heat transfer rate to the reactor 
coolant.  

TRIP ACTUATING DEVICE OPERATIONAL TEST 

1.36 A TRIP ACTUATING DEVICE OPERATIONAL TEST shall consist of operating the 
Trip Actuating Device and verifying OPERABILITY of alarm, interlock and/or 
trip functions. The TRIP ACTUATING DEVICE OPERATIONAL TEST shall include 
adjustment, as necessary, of the Trip Actuating Device such that it actuates 
at the required Setpoint within the required accuracy.  

UNIDENTIFIED LEAKAGE 

1.37 UNIDENTIFIED LEAKAGE shall be all leakage which is not IDENTIFIED LEAKAGE 
or CONTROLLED LEAKAGE.  

UNRESTRICTED AREA 

1.38 An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY 
access to which is not controlled by the licensee for purposes of protection 
of individuals from exposure to radiation and radioactive materials, or any 
area within the SITE BOUNDARY used for residential quarters or for industrial, 
commercial, institutional, and/or recreational purposes.

Amendment No. M, P, 35CALLAWAY - UNIT I 1-6



DEFINITIONS

VENTILATION EXHAUST TREATMENT SYSTEM

1.39 A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed and 
installed to reduce gaseous radioiodine or radioactive material in particulate 
form in effluents by passing ventilation or vent exhaust gases through charcoal 
adsorbers and/or HEPA filters for the purpose of removing iodines or partic
ulates from the gaseous exhaust stream prior to the release to the environment.  
Such a system is not considered to have any effect on noble gas effluents.  
Engineered Safety Features (ESF) Atmospheric Cleanup Systems are not considered 
to be VENTILATION EXHAUST TREATMENT SYSTEM components.  

VENTING

1.40 VENTING shall be any controlled process of 
a confinement to maintain temperature, pressure, 
other operating condition, in such a manner that 
provided or required during VENTING. Vent, used 
imply a VENTING process.

discharging air or gas from 
humidity, concentration or 
replacement air or gas is not 
in system names, does not

WASTE GAS HOLDUP SYSTEM

1.41 A WASTE GAS HOLDUP SYSTEM shall be any system designed and installed to 
reduce radioactive gaseous effluents by collecting Reactor Coolant System off
gases from the Reactor Coolant System and providing for delay or holdup for 
the purpose of reducing the total radioactivity prior to release to the 
environment.

Amendment No. 7ý, W8/, 35
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TABLE 1.1 

FREQUENCY NOTATION 

NOTATION FREQUENCY 

S At least once per 12 hours.  

D At least once per 24 hours.  

W At least once per 7 days.  

M At least once per 31 days.  

Q At least once per 92 days.  

SA At least once per 184 days.  

R At least once per 18 months.  

S/U Prior to each reactor startup.  

N.A. Not applicable.  

P Completed prior to each release.

Amendment No. 15CALLAWAY - UNIT I 1-8



2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS 

REACTOR CORE 

2.1.1 The combination of THERMAL POWER, pressurizer pressure, and the highest 
operating loop coolant temperature (Tavg) shall not exceed the limits shown in 

Figure 2.1-1 for four loop operation.

APPLICABILITY: MODES 1 and 2.

ACTION:

Whenever the point defined by the combination of the highest operating loop 
average temperature and THERMAL POWER has exceeded the appropriate pres
surizer pressure line, be in HOT STANDBY within 1 hour, and comply with the 
requirements of Specification 6.7.1.  

REACTOR COOLANT SYSTEM PRESSURE

2.1.2 The Reactor Coolant System pressure shall not exceed 2735 psig.

APPLICABILITY: 

ACTION: 

MODES I and 2:

MODES 1, 2, 3, 4, and 5.

Whenever the Reactor Coolant System pressure has exceeded 2735 psig, be 
in HOT STANDBY with the Reactor Coolant System pressure within its limit 
within 1 hour, and comply with the requirements of Specification 6.7.1.  

MODES 3, 4, and 5: 

Whenever the Reactor Coolant System pressure has exceeded 2735 psig, 
reduce the Reactor Coolant System pressure to within its limit within 
5 minutes, and comply with the requirements of Specification 6.7.1.

CALLAWAY - UNIT 1 2-1



APPLICABLE FOR LICENSED CORE THERMAL POWER = 3565 MWE
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FRACTION OF RATED THERMAL POWER 

FIGURE 2.1-1 

REACTOR CORE SAFETY LIMIT - FOUR LOOPS IN OPERATION
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TABLE 2.2-1 (Continued) 

TABLE NOTATIONS
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NOTE 1: OVERTEMPERATURE AT 

AT (1 + tS) 1 

(1 * 2S) 1 + 3 
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Measured AT by RTD Manifold Instrumentation; 

Lead-lag compensator on measured AT; 

Time constants utilized in lead-lag compensator Yor AT, x, = 8 s, 
12 = 3 s; 

Lag compensator on measured AT; 

Time constant utilized in the lag compensator for AT, x3 = 0 s; 

Indicated AT at RATED THERMAL POWER: 

1.15; 

0.0251/*F; 

The function generated by the lead-lag compensator for Tavg 
dynamic compensation; 

Time constants utilized in the lead-lag compensator for Tavg, 14 = 28 s, 
ys = 4 s; 

Average temperature, OF; 

Lag compensator on measured Tavg; 

Time constant utilized in the measured Tavg lag compensator, 16 0 S;
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TABLE 2.2-1 (Continued) 

TABLE NOTATIONS (Continued)

NOTE 1: (Continued)

-., 

=H 
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0 

(A) 
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NOTE 2: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than 2.3% 
of AT span.

T' < 588.4°F (Referenced Tavg at RATED THERMAL POWER); 

K3  = 0.00116; 

P = Pressurizer pressure, psig; 

P' = 2235 psig (Nominal RCS operating pressure); 

S = Laplace transform operator, s-1; 

and fl(AI) is a function of the indicated difference between top and bottom detectors of the 
power-range neutron ion chambers; with gains to be selected based on measured instrument 
response during plant STARTUP tests such that: 

(i) For qt - qb between -35% and + 6%, f 1 (AI) = 0, where qt and qb are percent RATED THERMAL 

POWER in the top and bottom halves of the core respectively, and qt + qb is total THERMAL 

POWER in percent of RATED THERMAL POWER; 

(ii) For each percent that the magnitude of qt - qb exceeds -35%, the AT Trip Setpoint shall 
be automatically reduced by 1.91% of its value at RATED THERMAL POWER; and 

(iii) For each percent that the magnitude of qt - qb exceeds +6%, the AT trip Setpoint shall 
be automatically reduced by 1.89% of its value at RATED THERMAL POWER.
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TABLE 2.2-1 (Continued) 
T I TABLE NOTATIONS (Continued)
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NOTE 3: OVERPOWER AT 

AT (1 * r1S) 1 
(1 + T 2 S) 1 + T3S) 

Where: AT = 

1 + IS = 
1 + 12S 

TI, T2 = 

1+ T3S 

13
T3 = 

AT 0 

K4  = 

K5  = 

T7S = 
1 + 1TS 

17 " 

17 

1 + =

<AT( TS ) ( .1 0) T6 T"] - f 2 (AI)) 0Ao{4-K 1 + zTS 1 + T -K T( +eS 

Measured AT by RTD Manifold Instrumentation; 

Lead-lag compensator on measured AT; 

Time constants utilized in lead-lag compensator for AT, 
TI, = 8 s., T2 = 3 s; 

Lag compensator on measured AT; 

Time constant utilized in the lag compensator for AT, x3 = 0 s; 

Indicated AT at RATED THERMAL POWER; 

1.080; 

O.02/°F for increasing average temperature and 0 for decreasing average 
.temperature; 

The function generated by the rate-lag compensator for Tavg dynamic 
compensation; 

Time constant utilized in the rate-lag compensator for Tavg, 17 = 10 S; 

Lag compensator on measured Tavg; 

Time constant utilized in the measured Tavg lag compensator, T6 = 0 •;
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TABLE 2.2-1 (Continued) 

TABLE NOTATIONS (Continued) 

NOTE 3: (Continued) 

K6  = 0.0065/FforT>T"andK6 =0 for TT"; 

T Average Temperature, 'F; 

17"1 = Indicated Tavg at RATED THERMAL POWER (Calibration temperature for AT 

instrumentation, < 588.4°F); 

S = Laplace transform operator, s-1; and 

f 2 (AI) = 0 for all AI.  

NOTE 4: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than 
, 3.3% of AT span.  
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 35 TO FACILITY OPERATING LICENSE NO. NPF-30 

UNION ELECTRIC COMPANY 

CALLAWAY PLANT, UNIT 1 

DOCKET NO. STN 50-483 

1.0 INTRODUCTION 

By letter dated March 31, 1987, Union Electric Company requested an amendment 
to Facility Operating License No. NPF-30 for the Callaway Plant. Specific
ally, the amendment would revise the Callaway license and Technical Specifica
tions to increase the rated core power level from the present specification of 
3411 megawatts thermal (MWt) to a specification of 3565 MWt. The proposed 
changes would allow Callaway to operate at a Nuclear Steam Supply System (NSSS) 
power of 3579 MWt.  

The proposed changes would represent an approximate 4.5 percent increase over 
the presently licensed core power rating of 3411 MWt. In support of this 154 
MWt uprating, Callaway was reevaluated for operation at the Engineered Safety 
Features Design Rating of 3565 MWt core power and 3579 MWt NSSS power.  

In support of the application, the licensee provided NSSS and balance-of-plant 
(BOP) uprating licensing reports. Further information was provided in response 
to NRC requests. Also provided were proposed technical specification changes 
to support the uprating.  

2.0 EVALUATION 

2.1 NUCLEAR STEAM SUPPLY SYSTEM (NSSS) 

The scope of the licensee's review to support the proposed core uprating 
encompassed all aspects of the Callaway NSSS design and operation affected by 
the increase. NSSS designs were reviewed to verify compliance at the increased 
power rating with licensing criteria and standards currently specified in the 
Callaway operating license. In addition, a review was conducted by the licensee 
to identify any potential unreviewed safety questions that might occur as a 
result of the increased power level in accordance with 10 CFR 50.59. The 
structural design of NSSS equipment was reviewed to assure that compliance had 
been maintained at the increased power level with industry codes and standards 
that applied when the equipment was originally built. In addition, the review 
encompassed the verification that NSSS components and systems will continue to 
meet functional requirements specified in the Final Safety Analysis Report 
(FSAR) at the increased power level. Currently approved NRC analytical techniques 
were used for analyses performed at the increased power level.  

B604120399 680330 
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Also, the definition of NSSS/Balance of Plant (BOP) safety-related irterfaces 
were reviewed for any impact at the increased power level. Based on the 
scope of review as outlined above, the licensee states that Callaway is capable, 
in its present design configuration, of operating at the proposed core power 
level of 3565 Mgt and an NSSS power level of 3579 MWt without violating any 
of the design criteria or safety limits specified in the Callaway FSAR and as 
currently required in Facility Operating License NPF-30 for Callaway.  

In addition to evaluating the ability of the plant to perform at the new power 
level under steady state conditions, the licensee reevaluated all the design 
basis transients and accidents which the NRC staff utilizes to determine that 
adequate safety margins are maintained. These analyses were performed by 
Westinghouse using computer codes which have been previously reviewed and 
approved by the NRC staff. Those events which might challenge the core Depar
ture from Nucleate Boiling Ratio (DNBR) limits were evaluated using the Westing
house Improved Thermal Design Procedure. Steady state instrument errors were 
considered in establishing the initial conditions, including the addition of 
2 percent to the initial power to account for calorimetric error.  

Core Design 

By letters dated November 14, 1985 and March 31, 1987, the licensee described 
Optimized Fuel Assembly (OFA) and Westinghouse Vantage 5 (V-5) fuel loadings 
for the Callaway core, respectively, in addition to Low Parasitic (LOPAR) fuel 
remaining in the core. These descriptions considered operation at 3565 MWt, 
except for Technical Specifications 1.10 through 1.41, Figure 2.1-1, and Table 
2.2-1 dealing with revised definitions, revised core safety limits, and revised 
notes associated with the overtemperature and overpressure delta T trips 
(including revised setpoints). These previous descriptions were approved by 
the staff and, except in the technical specifications identified above, remain 
applicable and acceptable for the uprated power.  

Overpressure Protection 

It is required that pressurizer safety valves be designed with sufficient 
capacity to prevent the pressurizer pressure from exceeding 110% design pressure 
following the worst reactor coolant system pressure transient. For purposes of 
analytical justification, this event is specified to be a 100% load rejection 
resulting from a turbine trip with concurrent loss of main feedwater. No 
credit is taken for operation of reactor coolant system relief valves, steam 
line relief valves, steam dump system, pressurizer level control system, 
pressurizer spray, or direct reactor trip on turbine trip. Reactor scram is 
initiated by the second safety-grade signal from the reactor protection system.  

For operation at 3411 MWt core power, the Callaway safety valve capacity was 
found to be acceptable based on reference to analyses contained in WCAP-7769.  
However, the applicability of those analyses was not justified for the uprated 
power.
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By letter dated October 23, 1987, the licensee provided the results of analyses 
similar to those referenced in WCAP-7769 for the above described licensing-basis 
event which were performed specifically for Callaway operating at 3650.7 MWt 
(102% of the Engineered Safety Features Design Rating - 3579 MWt). The results of 
these analyses demonstrate that the combined capacity of two of the three pres
surizer safety valves is adequate to meet the performance criterion identified 
above if credit is taken for the first safety-grade signal (high pressurizer 
pressure) from the reactor protection system. Further, 70 percent of the total 
safety valve capacity is needed to meet regulatory criteria if any of four 
subsequent trips (overtemperature delta-T, high neutron flux, high pressurizer 
level, low-low steam generat6r water level) initiate reactor scram. The licensee 
also stated that steam generator safety valve flow did not exceed nominal plant 
steam flow at any time during the analyzed transients.  

Based on the above information, the staff concludes that the pressurizer safety 
valve capacity at Callaway is adequate for operation at core powers up to 3565 
MWt (NSSS power - 3579 MWt).  

Auxiliary Feedwater and Residual Heat Removal 

The staff review and approval of the Callaway Auxiliary Feedwater System (AFS) 
design is given in NUREG-0830, Safety Evaluation Report (SER), Section 10.4.9.  
By letter dated October 23, 1987, the licensee stated that analyses supporting 
Callaway OFA and Vantage-5 fuel reloads included reanalyses of station blackout, 
loss of normal feedwater, and feedwater line break events considering the uprated 
power. These events are the limiting transients identifying worst single failure 
assumptions and minimum AFS flow requirement for the Callaway AFS design. The 
licensee stated that, as a result of these analyses, identification of limiting 
scenarios for single failure and required flow were not changed. The adequacy 
of the AFS flow capacity was also demonstrated in these analyses, which were 
approved by the staff in OFA and Vantage-5 fuel reload safety evaluations. The 
staff concludes that, since the Callaway AFS flow capacity exceeds cooling 
requirements for the uprated power, cooldown time to residual heat removal 
(RHR) system cut-in conditions would not be significantly affected.  

The licensee indicated that the original 16-hour plant cooldown time from RHR 
cut-in at 350°F to 140*F would be increased to 19.3 hours for the uprated power.  
The licensee also stated that required RHR heat exchanger tubeside and shellside 
flow rates would not change and that safety requirements would continue to be 
satisfied. Based on the above, the staff agrees with the licensee that the 
impact of the power uprating on RHR performance would not be significant.  

Emergency Core Cooling System (ECCS) 

From the licensee's study, no adverse impact to ECCS operability or vulnerability 
to single failure resultant from the power uprating was identified. ECCS 
performance for the uprated power was demonstrated in analyses supporting the 
Vantage-5 reload. These analyses were reviewed by the staff and found to 
demonstrate compliance with 10 CFR 50.46(b) and Appendix K. Therefore, the 
Callaway ECCS is adequate for the uprated power.

.1
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Accident Analysis 

The licensee indicated that all FSAR Chapter 15 events were reanalyzed or 
reevaluated considering the uprated power as part of documentation to support 
OFA and Vantage 5 reload cores. The staff reviewed these analyses and concluded 
that appropriate safety criteria are met. The staff finds that these analyses 
continue to be applicable and acceptable for the uprated power.  

In addition, the licensee addressed other topics related to accident analyses 
and power uprating.  

The licensee addressed potential rod withdrawal events during Mode 4 operation 
by identifying that the reactor would be tripped by the source range high 
neutron flux trip, which is required to be in operation during Mode 4 by 
technical specifications. The staff finds this acceptable.  

The licensee addressed postulated loss-of-coolant accidents during Mode 4 
operation by referencing the Westinghouse Owners Group (WOG) program to deal 
with shutdown loss-of-coolant accidents (LOCA's) on a generic basis. In the 
near term, the licensee is implementing Interim Shutdown LOCA Guidance developed 
through the WOG program. To address the longer term resolution of this issue, 
the licensee committed to continue to support the WOG efforts toward a generic 
resolution and to implement portions of the final resolution which are applicable 
to Callaway. The staff finds this acceptable.  

Steam generator tube rupture (SGTR) events were discussed in the staff SER and 
in Supplemental Safety Evaluation Reports (SSER's) 3 and 4. The SER considered 
radiological consequences of a SGTR and concluded that the consequences, 
calculated assuming what is now the uprated power, are acceptable. SSER's 3 and 
4 consider the SGTR event scenario description and conclude that the design basis 
scenario description is acceptable, pending review of a confirmatory reanalysis.  
Of significance in this scenario is an expeditious cooldown from full power 
conditions to pressure and temperature equilibrium between the primary system and 
the shell side of the ruptured steam generator, using the unruptured steam 
generators fed by the auxiliary feedwater system for the cooldown. As identified 
in the discussion of auxiliary feedwater system, the staff concludes that the 
flow capacity of the AFS continues to exceed cooldown requirements for the 
uprated power, and that cooldown times would not be significantly affected.  
Therefore, it is concluded that the conclusions of the staff SER and SSER's 3 
and 4 concerning SGTR continue to apply for the uprated power. The licensee 
also identified that the reanalyses described In the SGTR submittals of 1986 
and 1987, to address the SSER 3 license condition, consider operation at the 
uprated power. These confirmatory submittals are under ongoing staff review.  

From the licensee's submittals, it is apparent that the uprated NSSS thermal 
power (3579 MWt) is about 17 MWt greater than the calculated valves-wide-open 
(VWO) rating of the turbine. The licensee states that the apparent disparity 
would not result in an increased likelihood of challenges to safety systems.  
The reconciliation of this apparent turbine rating discrepancy is discussed in 
the turbine missiles section of this report.
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With regard to its impact on accident analyses, the staff concludes that the 
design of safety systems is adequate to assure safety, should a power mismatch 
between NSSS and turbine occur. If operating experience were to contradict 
the licensee's expectations regarding the likelihood of challenges to safety 
systems, this would be reflected in licensee reports per 10 CFR 50.72 and 
50.73, with appropriate followup. Therefore, the staff concludes that this 
apparent power mismatch is acceptable within the context of this discussion.  

The licensee identified that, though many accident analyses were performed 
assuming 15% steam generator tube plugging, some of the accident analyses 
referenced in the uprating request were performed assuming-10% steam generator 
tube plugging. Therefore, the licensing basis for the uprated power continues 
to be 10% maximum steam generator tube plugging.  

Based on the above discussions, the staff finds the accident analyses acceptable 
to support operation at the uprated power with a limit of lq%-•team generator 
tube plugging.  

NSSS Summary 

Based on its review and referencing past reviews of OFA and Vantage-5 fuel 
core reloads within the scope of systems areas discussed above, the staff finds 
the proposed Callaway power uprating to 3565 MWt core power (3579 MWt NSSS 
power) acceptable for steam generator plugging up to a maximum of 10 percent.  

2.2 BALANCE OF PLANT (BOP) SYSTEMS 

The licensee stated that the BOP systems and components were analyzed by 
performing a feasibility study to determine the impact of power uprating on 
their performance capability and to identify any required modifications. The 
analysis was performed using the VWO heat balance data (15.85 E6 lb/hr main 
steam flow and main feed flow). The systems reviewed were the non-safety-related 
secondary side power generating systems. Included in the licensee's analysis 
were safety-related portions of the main feedwater and main steam system, steam 
generator blow-down system (SGBS), component cooling water system (CCWS), 
auxiliary feedwater system (AFS), fuel building heating, ventilation and air 
conditioning (HVAC) system, and spent fuel pool (SFP) cooling and cleanup 
system.  

The performance of the above BOP systems was evaluated at the uprated power 
level by using the new primary side NSSS data (15.96 E6 lb/hr main steam flow 
and main feed flow, and 446 0 F main feedwater temperature) furnished by Westing
house. The licensee stated that the impact on containment pressures and 
temperatures following a postulated design basis main steam line break was 
evaluated and its effect on equipment qualification was verified. The flooding 
analysis in safety-related areas of the plant as a result of a postulated pipe 
break was reevaluated due to the increase in flow rates in the main feedwater, 
condensate, and main steam systems. The turbine-generator system was also 
evaluated to confirm its integrity and performance at the increased steam flow 
and to verify that the original turbine missile analysis remains %ralid.  

The following items concerning the proposed power uprating were or are addressed 
separately by the staff, and are, therefore, excluded from this discussion:



-6-

(a) The SFP cooling capability, fuel building HVAC performance and 
radioactive effluent releases and solid waste generation at the 
uprated power were addressed in the staff's Cycle 3 Reload Amendment 
(and safety evaluation) dated October 9, 1987.  

(b) The main steam line break (MSLB) outside containment analysis (with 
superheated steam) at the uprated power was addressed in the staff's 
safety evaluation issued on February 18, 1988.  

(c) The turbine missile analysis for the power uprating is discussed in 
the turbine missilis section of this report.  

The licensee's analysis of BOP system performance provided the following 
findings concerning the uprated power level of 3579 MWt NSSS power: 

(a) The capability of the safety-related portion of the main 
feedwater system will not be affected and will continue to 
perform its safety function because the uprated power con
ditions are bounded by the existing main feedwater system 
design. The licensee's analysis of the pressure/temperature 
rating conditions for the system piping confirmed that pres
sure boundary integrity will not be affected. In addition, 
the main feedwater isolation valve closure time is not affected 
by the increased feedwater flow.  

(b) The capability of the steam generator blowdown system to 
remove impurities from the secondary side is unaffected by 
the increased main steam flowrate during normal operation based 
on the existing system design.  

(c) The reactor water makeup system (RMWS) capability to provide 
deaerated water for makeup and flushing operations throughout 
the NSSS auxiliaries, the radwaste systems, and fuel pool 
cooling and cleanup system is not challenged because the existing 
system design is based on the worst case demand which bounds 
the uprating demands.  

(d) The licensee confirmed that safety-related equipment will 
not be affected by changes in the flooding analysis due to the 
power uprating. Outside containment, the safety-related areas 
which contain system piping operating at increased flowrates 
consist of the main feedwater isolation valve compartments and 
main steam Isolation valve compartments. The flood level in 
these rooms as a result of postulated breaks in the main steam 
and feedwater piping are not impacted by the increased flowrates 
in these systems due to the uprated conditions since the existing 
drainage capability in these areas is sufficient to prevent 
exceeding the acceptable flood level limit of three feet (3'0")
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assumed in the FSAR flooding analysis. Inside containment, 
the resulting increased flood level due to the increased 
main steam and feedwater flowrates at the uprated conditions 
for a postulated main steam or feedwater line break would 
be bounded by the existing LOCA analyses.  

(e) The AFS is unaffected since the AFS flowrate for design basis 
accident decay heat removal in the existing Westinghouse 
analysis, which served as the sizing basis, is based on the 
uprated NSSS power level of 3579 MWt.  

(f) As evaluated by Westinghouse, the CCWS is capable of removing 
the slightly increased heat loads from safety-related equipment 
which it serves. However, an additional 3.3 hours is required 
to cool the primary plant from 350'F to 140°F once cold shut
down is initiated through the RHR system. This extended cool
down period was previously addressed in the NSSS section.  

(g) For main steam line breaks inside containment, the pressure 
and temperature will remain within the bounds of the peak 
pressure and temperature used in the evaluation of containment 
performance. In addition, the equipment qualification envelope 
for harsh environments inside containment bounds the slight 
increase in energy release from a postulated MSLB due to the 
power uprating. The licensee confirmed that containment environ
mental qualification of equipment inside containment is not 
affected.  

(h) The licensee confirmed that BOP systems have the capability 
to maintain plant operation at the uprated power level without 
modification to their existing design.  

The staff has reviewed the FSAR and licensee submittals in order to verify 
that safety-related BOP system performance capability as analyzed bounds the 
changes in design basis accident assumptions created by the increased main 
steam and feedwater system conditions. The staff has confirmed that safety
related BOP system design capability, flooding protection and equipment quali
fication are bounded for the proposed power uprating and, therefore, modifica
tions to them are not required.  

Based on the above, the staff concludes that the proposed Callaway licensing 
amendment concerning the core power uprating from 3411 MWt to 3565 MWt is 
within the existing safety-related BOP system design capability for design 
basis accident mitigation and, therefore, the staff's previous approval 
against the applicable licensing criteria for the main steam and feedwater 
system, CCWS, AFS, RMWS, SGBS, flooding protection, containment performance,
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and equipment qualification remains valid. The staff, therefore finds the BOP 
systems acceptable for the proposed power uprating.  

2.3 REACTOR VESSEL 

The reactor vessel must be designed to Section III of the ASME Code and satisfy 
the "Pressurized Thermal Shock" (PTS) rule in 10 CFR 50.61. To meet Section III 
of the ASME Code, the stresses calculated from reactor vessel design transients 
must satisfy the stress limits in the ASME Code. The licensee has determined 
that the uprating did not change the original design transients and verified 
that the existing reactor vessel stress analysis bounds the uprated condition.  
Since the FSAR Section 5.2 indicates that the reactor vessel met Section III of 
the ASME Code, the information provided by the licensee indicates that the 
reactor vessel remains in compliance with Section III of the ASME Code.  

The PTS rule requires that at the end-of-life of the reactor vessel, the 
projected reference temperature (calculated by the method given in 10 CFR 
50.61(b)(2), RT ) value for the materials in the reactor vessel beltline be 
less than the s•T~ening criterion in 10 CFR 50.61(b)(2). The RT value is 
dependent upon the initial reference temperature, margins for uncktPainty in 
the initial reference temperature and calculational procedures, the amounts of 
nickel and copper in the material, and the neutron fluence at the end-of-life 
of the reactor vessel. Of these properties, only neutron fluence is affected 
by uprating the core to a higher power level. All other properties are inde
pendent of the core power level.  

In a letter dated January 21, 1986, the licensee provided the staff with the 
information needed to determine whether the Callaway reactor vessel beltline 
material would meet the screening criterion in 10 CFR 50.61(b)(2). The neutron 
fluence estimates were based on the core power level prior to uprating. In a 
letter dated December 15, 1986, the staff evaluated the information submitted 
by the licensee and determined that the calculated RT values for the 
reactor vessel beltline materials were below the screehffg criterion at the 
end-of-life of the reactor vessel.  

The information provided by the licensee in their letters dated March 31 and 
October 2, 1987 indicates that the licensee has revised the neutron fluence 
calculation method and the estimated end-of-life neutron fluence for the 
reactor vessel. The staff has reviewed this information and determined that 
the revised neutron fluence calculation method is acceptable and the revised 
neutron fluence will not result in the reactor vessel's projected RT p value 
exceeding the screening criterion in 10 CFR 50.61(b)(2). Hence, afte a 
considering the uprated core power level, the Callaway reactor vessel remains 
in compliance with the PTS rule.  

Since the Callaway reactor vessel is in compliance with the ASME Code and the 
PTS rule, 10 CFR 50.61, the proposed plant uprating will not affect the 
integrity of the Callaway reactor vessel.
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2.4 TURBINE MISSILES 

By letter dated November 13, 1987, the licensee responded to the staff's 
request for additional information regarding the turbine missile review for 
the Callaway Plant power uprating. The request was related to (1) the effect 
of changes in steam conditions due to the uprating on stress corrosion cracking 
of low pressure turbine wheels, (2) the probability of turbine overspeed 
protection system failure under uprating conditions, and (3) the potential 
increase in the probability of turbine missile generation.  

The factors that directly or'indirectly cause stress corrosion cracking in the 
low pressure turbine wheels are steam pressure and temperature, mass flow 
rate, steam moisture content, water chemistry, oxygen level, and turbine speed.  
The licensee reported that the changes in these factors are negligible due to 
uprating. The only noticeable change that the staff can determine is a 0.5% 
increase in the steam flow rate. To safeguard against any potential cracks in 
the turbine wheels, the wheels will be ultrasonically inspected every 6 years, 
which is consistent with other nuclear plant inspection schedules.  

The licensee stated that the turbine overspeed protection system will not be 
modified for the uprating. The staff's concern was whether the existing 
controls (e.g. valves and trips) are capable of responding to a turbine over
speed transient such that the turbine speed would remain under control.  
According to the Callaway FSAR, the turbine overspeed protection system was 
designed to control overspeed up to 114%. General Electric, the turbine 
vendor, analyzed the system for additional mechanical control failures which 
would result in 120% overspeed. The limiting case, however, assumed complete 
failure of all the control systems and a 180% overspeed event. The probability 
associated with a 180% overspeed event was estimated to be 1.5 E-7. Because of 
a small increase in the steam flow rate, the staff believes that the power 
uprating will not affect the probability of a turbine runaway event nor the 
overall probability of turbine missile generation.  

2.5 PLANT STRUCTURAL AND THERMAL DESIGN 

The NSSS review consisted of comparing the existing NSSS design with the 
performance requirements at the uprated power level. Review of the reactor 
coolant pump and control rod drive mechanism design indicated that operating 
conditions for 3579 MWt operation are bounded by the original thermal and 
structural design analyses.  

The stress analyses for the reactor coolant loop, reactor coolant loop bypass, 
and pressurizer surge line piping were reviewed for the 3579 MWt operating 
conditions. The review demonstrated that piping stresses and support loads at 
the uprated conditions remain in compliance with requirements of all applicable 
design criteria as defined in the FSAR.  

Review of the pressurizer design verified that the operating conditions for 
3579 MWt NSSS operation are bounded by the original thermal and structural 
design analyses. The existing pressurizer safety valves and power operated 
relief valves were also found to be adequate for operation at the uprated 
conditions. •
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Modifications to the model F series steam generator stress report have been 
made using a set of operating parameters which bound conditions for the Callaway 
Plant at 3579 MWt NSSS operation. The evaluation indicated that the model F 
series steam generator stress report satisfies all applicable ASME Code require
ments when updated to the enveloping set of plant operating parameters.  

As indicated previously, on reactor coolant piping, uprating of the Callaway 
Plant to 3579 MWt has a negligible impact on the Westinghouse supplied portion 
of the reactor coolant system supports.  

For the Callaway auxiliary systems components supplied by Westinghouse, evalua
tion was again made based on a comparison of the original design requirements 
to the systems design requirements at the uprated conditions. In each case, 
the conditions used in the original design enveloped those required for opera
tion of the Callaway Plant at 3579 MWt NSSS.  

Finally, the original Callaway reactor internal design was found to remain in 
compliance with the requirements of all applicable design criteria, as defined 
in the FSAR, based on the following findings: 

(a) The potential for flow-induced vibrations is not increased due to 
power uprating.  

(b) Stresses and fatigue usage factors for components in the baffle-barrel
former region of the reactor internals are bounded by the original 
analysis.  

(c) Stresses and fatigue usage factors for the upper and lower core 
plates are bounded by analyses performed for other plants using the 
same core plate design.  

The staff concurs with the above evaluations performed by the licensee and 
finds the original NSSS equipment and component designs to be acceptable for 
power uprating to 3579 MWt NSSS.  

The BOP review consisted of comparing the existing BOP design with the perform
ance requirements at the uprated power level and determining if modifications 
to the plant were required. The licensee evaluated performance using the VWO 
heat balance but with the modified pressure, temperature, and flow from various 
cases of steam generator tube plugging and throttle pressure. These cases 
reflect extreme conditions which might be encountered should the full 3565 
MWt (3579 MWt NSSS) be reached. The licensee has determined that at 3579 MWt 
the temperature of main feedwater will increase by only 1.5 0F and the main 
steam pressure may decrease. For other systems, the changes in pressures and 
temperatures will also be negligible. The increase in flow in the systems, if 
any, will also be too small to impact pipe stresses of systems for which 
transient analysis was done. Considering the insignificant changes in system 
operating conditions and the conservatism in stress analyses and the pipe 
support design, the staff concurs with the licensee's conclusion that no pipe 
stress reanalysis will be required due to uprating.
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In addition, the following hazard analyses were also reviewed by the licensee 
and found to be acceptable by the staff: 

(a) II/I Analysis 

The existing stress analyses of the II/I piping systems will not be 
affected because no significant changes in their operating conditions 
will occur. Also, no modification to the piping geometry of any kind 
will be made. Therefore, uprating will not have any impact on the 
II/I evaluation.  

(b) Pipe Break and Jet Analysis 

The changes in pressures and temperatures of safety-related main 
steam and main feedwater piping are too insignificant to have any 
effect on the existing break locations. Current jet impingement 
analyses are unaffected as these analyses are generally conservative, 
and the increases in the flow rates are less than 1 percent. The 
operating conditions of other safety-related high energy systems 
evaluated will not change due to uprating. Therefore, the pipe break 
locations and jet analyses will not be affected.  

For main steam line breaks inside containment, it was found that the 
maximum temperatures and pressures will remain within the peak 
pressure and temperature used in the evaluation of containment 
performance. In addition, equipment inside containment was reviewed, 
and it was confirmed that the previous environmental qualification 
will not be affected.  

(c) Moderate Energy Crack 

None of the moderate energy lines will experience any significant 
change in their operating conditions due to uprating. Therefore, 
the "No Crack Zones" as well as the evaluation done for the moderate 
energy cracks will not be affected.  

Based on the above, for all the secondary-side systems reviewed, it was 
concluded by the licensee and concurred with by the staff that they have the 
capability to function properly at the power level of 3579 MWt NSSS power 
without any modifications to the existing design.  

2.6 NUCLEAR, PROCESS AND POST-ACCIDENT SAMPLING SYSTEMS 

The uprating is expected to produce some changes in temperatures and pressures 
in different plant systems and in a higher post-accident containment atmosphere 
activity. Since nuclear, process and post-accident sampling systems take fluid 
samples from these systems, the licensee was required to demonstrate satisfactory 
performance of the sampling systems under uprated plant conditions.
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The licensee has determined that increasing of core power from 3411 MWt to 3565 
MWt would raise the primary coolant temperature by approximately 20F. However, 
since this would not provide sufficiently large temperature differential for 
transferring additional heat energy to the secondary coolant system, the 
temperature of steam will be reduced by about 7.5 0 F and the corresponding 
pressure by 50 psi.  

The effect of core power increase on the post-accident containment thermal 
environment will be relatively small, since the core power will be increased 
by only 4.5 percent. The potential activity in the containment atmosphere due 
to release of noble gases and iodine will increase.  

The primary coolant system is sampled by the nuclear and post-accident sampling 
systems, and 2°F temperature rise could be easily accommodated by these systems 
without causing degradation of their performance. Similarly, secondary system 
fluids sampled by the process sampling system would, for the same reason, cause 
no problems.  

In sampling the post-accident containment atmosphere the slight change in 
thermal conditions would have an insignificant effect on the post-accident 
sampling. Therefore, all the systems sampling the primary and secondary 
coolant and the containment atmosphere will meet the requirements of General 
Design Criteria 13 and 64. They will also conform to the recommendations of 
Standard Review Plan (SRP) Section 9.3.2. An increase of the reactor power by 
4.5 percent would proportionally increase activity of the samples. The staff 
has independently determined that the increase in activity will not be 
significant and that the sampling systems will meet the requirements of 
General Design Criterion 19.  

On the basis of its evaluation, the staff concludes that the proposed uprating 
of the core power in Callaway Plant does not significantly affect the performance 
of the nuclear, process and post-accident sampling systems and their operation 
remains consistent with General Design Criteria 13, 19 and 64 and with SRP 
Section 9.3.2 and, therefore, is acceptable.  

2.7 ENVIRONMENTAL CONSEQUENCES 

Radiological 

The licensee's analyses of radiological source terms for normal operations and 
accidents are reported in Attachment 1 of their March 31, 1987 submittal. The 
licensee's submittal and the staff's previous Safety Evaluation Report (SER), 
dated October 1981, were reviewed. The power level used in the staff's previous 
analysis of source terms for normal operations was 3565 MWt. The staff concludes 
that the radwaste-management systems remain capable of meeting the requirements 
of 10 CFR Part 50, Appendix I, and the Annex to Appendix I. The power level 
used in the staff's previous accident analyses was the uprated value of 3565 
MWt. The staff concludes that the radiological consequences of all the design 
basis accidents are either bounded by the values already in the FSAR, or are a 
small fraction of the limits in 10 CFR Part 100.
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Non-Radiological 

This minimal change in power level will yield changes in output parameters 
such as water use, discharge temperature, fish impingement, etc., that are 
essentially unmeasurable or within the normal measurement and calculational 
tolerances. Any associated environmental effects will likewise be unmeasurable 
and, therefore, acceptable. Also, the original licensing evaluations for the 
plant, including the NRC Environmental Evaluations (Reference NUREG-75/011, 
3/75, Section 1.1), were based on an NSSS thermal power level of 3579 MWt.  
Therefore, the proposed uprating remains within the bounds of the original 
environmental analyses.  

2.8 ELECTRIC SYSTEM DESIGN 

The staff has reviewed the information provided by the licensee regarding the 
main generator system, excitation and voltage regulation, startup transformer, 
lower medium voltage system, standby generators, load shedding and sequencing, 
miscellaneous power systems and the switchyard. There are no electrical system 
design changes or significant load changes indicated by the licensee. Additionally, 
the staff would not expect any significant system load changes as a result of 
the proposed uprating. Accordingly, the staff finds the licensee's discussions 
in these areas to be acceptable.  

2.9 TECHNICAL SPECIFICATION CHANGES 

The licensee identified several technical specification changes related to 
power uprating. Most of these had been previously identified, reviewed by the 
staff, and approved for OFA and Vantage-5 fuel reloads. These continue to be 
acceptable, except as replaced in the uprating submittal. The uprating 
submittal identified four additional changes, as follows: 

(a) Pages I and II Index - Delete the term "Design Thermal Power" 
and renumber the subsequent defined terms. With the uprating, 
"design" and "rated" thermal powers are equal; the redundancy 
is eliminated by using the term "Rated Thermal Power" in the 
technical specifications wherever either term had been previously 
used. The staff finds this clerical change acceptable.  

(b) Pages 1-2 through 1-7, Sections 1.10 through 1.41, Definitions 
The definition of "Design Thermal Power" is deleted and all 
subsequent definitions are renumbered. This clerical change 
is acceptable as discussed above.  

(c) Page 2-2, Figure 2.1-1, Rated Core Safety Limit - Four Loops 
in Operation. This figure is revised to reflect Reactor Core 
Safety. Limits applicable to core thermal power of 3565 MWt.  
This figure was revised using the staff approved methodology 
identified in the Vantage-5 Reload Safety Evaluation (SE).  
This methodology continues to be applicable at the uprated 
power. Therefore, the staff finds the revisions acceptable.
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(d) Pages 2-7 through 2-10, Table 2.2-1 Table Notations 1 
through 4. Replace the term "Design Thermal Power" with 
the term "Rated Thermal Power" consistent with items (a) 
and (b) above. Also, revise numerical values in the notes 
as necessary to reflect overpressure and over-temperature 
delta T setpoint parameters appropriate to the uprated core 
thermal power of 3565 MWt. These values were revised using 
the staff-approved methodology identified In the Vantage-5 
Reload SE.  

This methodology continues to be applicable at the uprated power. Therefore, 
the staff finds these revisions acceptable.  

3.0 ENVIRONMENTAL CONSIDERATION 

Pursuant to 10 CFR 50.32, the Commission has determined that the issuance of 
this amendment will have no significant impact on the environment (53 FR 5331).  

4.0 CONCLUSION 

The staff has concluded, based on the considerations discussed above, that: 
(1) there is reasonable assurance that the health and safety of the public 
will not be endangered by operation in the proposed manner; and (2) such 
activities will be conducted in compliance with the Commission's regulations 
and the issuance of this amendment will not be inimical to the common defense 
and security or to the health and safety of the public.  
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7590-01 

U. S. NUCLEAR REGULATORY COMMISSION 

UNION ELECTRIC COMPANY 

DOCKET NO. STN 50-483 

NOTICE OF ISSUANCE OF AMENDMENT TO 

FACILITY OPERATING LICENSE 

The U. S. Nuclear Regulatory Commission (the Commission) has issued 

Amendment No. 35 to Facility Operating License No. NPF-30, issued to Union 

Electric Company (the licensee) which amended the license and revised the 

Technical Specifications for operation of the Callaway Plant, Unit 1, located 

in Callaway County, Missouri. The Amendment was effective as of the date of 

its issuance.  

The amendment revised the license and technical specifications to support 

an increase in the authorized core thermal power from 3411 MWt to 3565 MWt.  

The application for the amendment complies with the standards and require

ments of the Atomic Energy Act of 1954, as amended (the Act), and the Commission's 

rules and regulations. The Commission has made appropriate findings as required 

by the Act and the Commission's rules and regulations in 10 CFR Chapter 1, 

which are set forth in the license amendment.  

Notice of Consideration of Issuance of Amendment and Opportunity for 

Prior Hearing in connection with this action was published in the FEDERAL 

REGISTER on June 1, 1987 (52 FR 20481). No request for a hearing or petition 

for leave to intervene was filed following this notice.  
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For further details with respect to this action, see (1) the application 

for amendment dated March 31, 1987, as supplemented April 21, September 18, 

October 7, October 23, and November 13, 1987; (2) Amendment No. 35 to Facility 

Operating License No. NPF-30; (3) the Commission's related Safety Evaluation 

dated March 30, 1988; and (4) the Environmental Assessment dated February 17, 

1988 (53 FR 5331). All of these items are available for public inspection 

at the Commission's Public Document Room, 1717 H Street, N.W., Washington, 

D.C., and at the Callaway County Public Library, 710 Court Street, Fulton, 

Missouri 65251 and the John M. Olin Library, Washington University, Skinker and 

Lindell Boulevards, St. Louis, Missouri 63130. A copy of items (2), (3) and 

(4) may be obtained upon request addressed to the U. S. Nuclear Regulatory 

Commission, Washington, D. C. 20555, Attention: Director, Division of Reactor 

Projects.  

Dated at Rockville, Maryland this 30th day of March 1988.  

FOR THE NUCLEAR REGULATORY COMMISSION 

r4) 624-~ 
Thomas W. Alexion, Project Manager 
Project Directorate 111-3 
Division of Reactor Projects - III, 

IV, V and Special Projects


